
AMORPHOUS CARBON NITRIDE FOR USE AS A HIGH TEMPERATURE 
CAPACITOR DIELECTRIC 

William C. Lanter  

Innovative Scientific Solutions, Inc., 2766 Indian-Ripple Rd., Beavercreek, OH  45440 

 

David C. Ingram 

Condensed Matter and Surface Science Program, Department of Physics and Astronomy, Edwards Accelerator 
Laboratory, Ohio University, Athens, OH  45701 

 

Charles A. DeJoseph, Jr. 

Air Force Research Laboratory (AFRL/PRPE), Wright-Patterson AFB, OH  45433 

 

Keywords: Carbon-Nitride, CNx, Dielectric, High Temperature, Capacitor 

Abstract 
Amorphous carbon nitride (CNx) thin film is being investigated for use as a high temperature dielectric for high 
energy density, high pulse power capacitors.  It is anticipated that CNx will display properties of high thermal 
conductivity, thermal stability, electrical resistance, and electrical breakdown strength.  However, CNx films 
containing high concentrations of hydrogen exhibit poor electrical and thermal characteristics  Initial deposition 
techniques resulted in CNx films with hydrogen concentrations as high as 40 at.%.  Through control of the vacuum 
environment and deposition parameters of a dual ion-beam assisted, ion-beam sputter deposition system, CNx films 
are created with hydrogen concentrations averaging less than 5 at.%.  Elemental analysis using Rutherford-
Backscattering Spectroscopy (RBS) and Elastic Recoil Spectroscopy (ERS) on CNx samples annealed in 99.999% 
argon shows that the resulting films are thermally stable up to 500ºC.  Capacitance measurements performed on CNx 
films low in hydrogen concentration reveal resistivities up to 1 x 1013 Ω-cm. 

 


